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Description 

This invention relates to wireless headphones. 

A wireless headphone system has recently been 
proposed in which a signal is transmitted by means 5 
of infra-red rays from a transmitter, and is received by 
the headphones at a position distant from the trans- 
mitter. 

Japanese Laid-Open Patent Application No. JP- 
A-55-82596 discloses such a wireless headphone to 
system in which the usable range of the headphone 
is not limited by a headphone cord, unlike previous 
headphone systems. Further, infra-red rays are util- 
ised to prevent the wireless headphone from interfer- 
ing with other types of radiation such as radio waves. is 
An infra-red signal light transmitted from the trans- 
mitter is received by a light receiving element provid- 
ed on a top portion of a head band portion of the wire- 
less headphone. An output signal from the light re- 
ceiving element is demodulated and reproduced by 20 
an amplifier, a demodulating circuit and a reproducing 
circuit powered by a power supply source such as a 
secondary battery or the like incorporated within the 
headphone, and is then fed to a headphone unit por- 
tion. Thus the headphone unit portion can derive the 25 
reproduced output as an audible signal, transmitted 
from the transmitter. 

However, in the previous proposal, the light re- 
ceiving element is provided only on the top portion of 
the head band portion so that, when the wireless 30 
headphone is worn on the head, the listener's hair 
may hide the light receiving element. There is then the 
substantial likelihood that the light receiving element 
will not receive the infra-red signal transmitted from 
the transmitter. In order to solve this problem, it has 35 
been proposed to mount the light receiving element 
on a hanger portion of the wireless headphone. This 
proposal, however, cannot fully remove the possibili- 
ty that the light receiving element will be hidden by the 
listener's hair. Further, although the light receiving 40 
element on this wireless headphone can receive a 
signal transmitted from one direction, for example 
from the front, because of the directivity of the light 
receiving element, it cannot receive the transmitted 
signal which has reached the receiving element after 45 
having been reflected by a wall or the like, in partic- 
ular a transmitted signal from the rear. Accordingly, if 
the listener's head is turned away from the transmit- 
ter, then the transmitted signal cannot be received by 
the light receiving element so that the sound repro- so 
duction is interrupted. Further, the range of move- 
ment of the listener is limited, which considerably de- 
creases the advantages of the wireless headphone. 

Further prior art headphone systems are dis- 
closed in DE-A-3 607 885, DE-A-3 406 809 and US- 55 
A-4 229 829. In particular, DE-A-3 607 885 discloses 
a wireless headphone in which light receiving ele- 
ments are provided at the top of a head band portion. 



DE-A-3 406 809 discloses a similar arrangement US- 
A-4 229 829 discloses a wireless headphone having 
charging coils for inductive charging of a secondary 
battery. 

According to the present invention there is provid- 
ed a wireless headphone in which a light signal can 
be received and reproduced as an audible signal, the 
wireless headphone being comprising at least two 
light receiving elements provided on a headphone 
body such that light receiving surfaces of the at least 
two light receiving elements are directed in different 
directions; 

characterised in that 

a first light receiving element of the at least two light 
receiving elements is provided on a top portion of a 
head band portion of the headphone body, and a sec- 
ond light receiving element is provided at least on one 
of a pair of headphone unit portions of the headphone 
body in such a way that a light receiving surface 
thereof is directed in a direction different to that of a 
light receiving surface of the first light receiving ele- 
ment 

A preferred embodiment of the present invention 
described below provides an improved wireless head- 
phone which can overcome or at least reduce the de- 
fects inherent in the previous proposals. 

The preferred wireless headphone can receive a 
transmitted signal satisfactorily regardless of the pos- 
ition of the listener's head. 

Even when a light receiving element is hidden by 
hair, the transmitted signal can be received by an- 
other or the other light receiving element, thus assur- 
ing positive reception of the transmitted signal. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are referred to by like ref- 
erences, and in which: 

Figure 1 is a schematic perspective view illustrat- 
ing a wireless headphone system according to an 
embodiment of the present invention; 
Figure 2 is a front view of a wireless headphone 
of the system shown in Figure 1, illustrating the 
headphone in partly cut-away fashion; 
Figure 3 is a rear view of the wireless headphone 
of Figure 2; 

Figure 4 is a side view of the wireless headphone 
of Figures 2 and 3 from the right-hand side; 
Figure 5 is a perspective view illustrating the 
wireless headphone being charged; 
Figure 6 is an enlarged longitudinal partly sec- 
tional diagrammatic view of one portion of the 
wireless headphone; and 
Figures 7Ato 7C and Figures 8A to 8C are sche- 
matic diagrams to which reference will be made 
in explaining the arrangement and operation of a 
charging terminal portion of the wireless head- 
phone. 

Figure 1 illustrates a wireless headphone system 
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embodying the present invention. Referring to Figure 
1 , there is shown a transmitter 1 and a wireless head- 
phone 2, wherein an infra-red transmitted signal from 
the transmitter 1 is received by the wireless head- 
phone 2 which reproduces the received light signal as 5 
an output audio signal. In this wireless headphone 
system, the wireless headphone is driven by a sec- 
ondary (rechargeable) battery (not shown), and this 
secondary battery is recharged by a charging func- 
tion of the transmitter 1 as will be described later. 10 

As shown in Figure 1 , the transmitter 1 comprises 
a transmitter body 3 and a leg or base 4 which sup- 
ports the transmitter body 3. An audio signal supplied 
to the transmitter body 3 from an audio apparatus or 
the like is used to modulate infra-red rays in a prede- is 
termined manner and hence the audio signal is con- 
verted to an infra-red transmission signal. This infra- 
red transmission signal is emitted from a front light 
transmitting portion 5 of the transmitter 1. The trans- 
mitter body 3 is arranged to be rotatable relative to the 20 
base 4, whereby the direction or angle in which the 
transmission signal is transmitted can be freely var- 
ied. 

The transmitter body 3 can also serve as a charg- 
ing apparatus which charges the secondary battery 25 
Incorporated within the wireless headphone 2. To this 
end, supply terminals 7a and 7b project from a con- 
cave portion 6 of a recess shape formed on the upper 
end portion of the transmitter body 3 as output termi- 
nals of this charging apparatus. An input cord for an 30 
audio signal and a power supply cord (neither being 
shown) respectively connect the transmitter body 3 to 
the audio apparatus and the power supply source. 

The wireless headphone 2 comprises a head 
band portion 8 and a pair of headphone unit portions 35 
11 and 12 supported to the two end portions of the 
head band portion 8 by means of hanger portions 9 
and 10. The headphone unit portions 11 and 12 incor- 
porate respective speakers (not shown). As shown in 
Figure 3, a slidable switch knob 13 is provided for 40 
turning on the power supply source of the head- 
phone. The headphone also includes dials 14 and 15 
which are used to adjust sound volume. 

As will be clear from Figures 2 to 4, the wireless 
headphone 2 is provided at three portions (specif ical- 45 
ly the central top portion of the head band portion 8 
and front side portions of the left and right headphone 
unit portions 11 and 12) with respective light receiving 
portions 16, 17 and 18. The light receiving portions 
1 6, 1 7 and 1 8 are respectively covered with f i Iter caps 50 
1 6a, 1 7a and 1 8a which are transparent only to infra- 
red rays. 

The light receiving portion 16 provided on the top 
portion of the head band portion 8 includes a first re- 
ceiving element 1 9 whose light receiving surface 1 9a 55 
is directed rearward and which can thus receive a 
transmitted signal supplied thereto from the rear. The 
light receiving portions 17 and 18 of the headphone 



unit portions 11 and 12 respectively include second 
light receiving elements 20, each of the light receiving 
elements 20 having a light receiving surface 20a 
which is oriented in a direction different from that of 
the first light receiving element 19, specifically in the 
front downward direction, so as to receive a transmit- 
ted signal from the front side. If any one of the light 
receiving elements 19 and 20 of the three light receiv- 
ing portions 16, 17 and 18 receives the transmitted 
signal, the received signal is demodulated to provide 
an audio signal, and this audio signal is reproduced 
by the headphone unit portions 11 and 1 2 as an audio 
sound. 

The wireless headphone system is constructed 
as described above so that, even when the listener 
wearing the headphone turns the head in any direc- 
tion, any one of the three light receiving portions 16, 
17 and 18 can receive the transmitted signal, thus 
making it possible to maintain satisfactory reception. 

The wireless headphone preferably utilises a 
secondary battery as its drive power source as de- 
scribed above (the secondary battery may be accom- 
modated, for example, within the headphone unit 11 
or 12, although this is not shown), and a rechargeable 
battery terminal portion 21 is provided at the central 
portion of the head band portion 8 for recharging this 
secondary battery. 

More specifically, as shown in Figure 6, electron- 
ic circuits 31 and 32 such as an amplifying circuit and 
the like are incorporated within the filter cap 16a on 
the top portion of the head band portion 8. Also, a cir- 
cuit board 22 is located within the filter cap 16a so as 
to support thereon the first light receiving element 1 9. 
On the lower side surface of the circuit board 22, there 
are formed charging terminals 23a and 23b as input 
terminals for the secondary battery. In association 
with the charging terminals 23a and 23b, through- 
holes 24a and 24b are formed in the lower wall of the 
head band portion 8 at its central portion. 

Upon charging, as shown in Figures 5 and 6, the 
central portion of the head band portion 8 of the wire- 
less headphone 2 is placed in the recess concave 
portion 6 of the transmitter body 3, and the supply ter- 
minals 7a, 7b of the transmitter body 3 are inserted 
into the through-holes 24a and 24b, whereby the tops 
of the supply terminals 7a and 7b are respectively 
connected to the charging terminals 23a and 23b. If 
the charging circuit (not shown) provided within the 
transmitter body 3 is automatically or manually oper- 
ated under this condition, then a current is supplied 
to the secondary battery incorporated within the wire- 
less headphone 2 from the supply terminals 7a and 
7b through the charging terminals 23a and 23b, and 
charging is effected. In the charging operation, the di- 
rection of the wireless headphone 2 placed in the re- 
cess concave portion 6 of the transmitter body 3 may 
be as shown in Figure 5 or may be reversed. In other 
words, the charging operation can be effected regard- 
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less of the polarities of the supply terminals 7a, 7b and 
the charging terminals 23a, 23b. 

In the charging terminal portion 21 of the wireless 
headphone 2, an opening and closing plate member 
25 is provided between the charging terminals 23a, 5 
23b and the through-holes 24a, 24b so as to open and 
close access to the charging terminals 23a, 23b. The 
opening and closing plate member 25 is operated in 
a ganged relation with the switching operations of the 
power supply source of the wireless headphone 2. 10 
Specifically, a slide switch 26 for selectively turning 
on and off the power supply source of the wireless 
headphone 2 is secured to the circuit board 22, and 
the opening and closing plate member 25 is coupled 
at a vertical surface portion formed on one end there- 15 
of to a slide contact 26a of the slide switch 26. The 
switch knob 13 is formed integrally with the vertical 
surface portion of the opening and closing plate mem- 
ber 25 and is exposed to the exterior through a rec- 
tangular opening 27 bored through the filter cap 16a. 20 
When the switch knob 13 is moved to the right or left, 
the slide switch 26 is actuated to change over the op- 
erating condition of the wireless headphone 2, name- 
ly to turn on or off the power supply source, and si- 
multaneously, the opening and closing plate member 25 
25 is moved to the right or left 

Through-holes 25a and 25b are bored through 
the opening and closing plate member 25 so that, 
when the switch knob 13 is in the off position, that is 
when tee wireless headphone 2 is in the inoperable 30 
state, the through-holes 25a, 25b respectively com- 
municate with the through-holes 24a, 24b. Thus, the 
charging terminals 23a and 23b are exposed, thereby 
making possible the recharging of the secondary bat- 
tery (see Figures 7A, 7B and 7C). 35 

When the switch knob 1 3 is moved to the on pos- 
ition, that is when the wireless headphone 2 is in the 
operable state, the through-holes 25a, 25b do not 
communicate with the through-holes 24a, 24b by vir- 
tue of the movement of the opening and closing plate 40 
member 25. Thus, the charging terminals 23a and 
23b are concealed by the opening and closing plate 
member 25 (see Figures 8A« 8B and 8C). Therefore, 
in this state, even when the listener wears the wire- 
less headphone 2, the charging terminals 23a and 45 
23b will be prevented from contacting the listener's 
hair. 

In the wireless headphone 2 of this embodiment, 
the three light receiving portions 16, 17 and 18 for re- 
ceiving the infra-red signal transmitted from the so 
transmitter 1 are respectively provided on the top por- 
tion of the head band portion 8 and on the respective 
headphone unit portions 11 and 1 2 so that, even when 
any of the light receiving portions is hidden in use, 
other light receiving portions can satisfactorily re- 55 
ceive the transmitted signal from the transmitter 1. 
Further, the light receiving portion 16 provided on the 
top portion of the head band portion 8 includes the 



light receiving element 19 whose light receiving sur- 
face 19a is directed rearwards and the light receiving 
portions 1 7 and 1 8 of the two headphone units 11 and 
12 include the light receiving elements 20 whose light 
receiving surfaces 20a are directed to the right and 
left front directions so that, even when the transmit- 
ted signal reaches the wireless headphone 2 from 
any direction, this transmitted signal can be positively 
received by any one of the light receiving elements 19 
and 20. Therefore, regardless of the direction of the 
listener's head wearing the wireless headphone 2, a 
satisfactory receiving condition can be always main- 
tained. 

Furthermore, in accordance with this embodi- 
ment, the second light receiving elements 20 provid- 
ed in the headphone units 11 and 12 are arranged to 
orient their light receiving surfaces 20a in the lower 
front directions so that the wireless headphone sys- 
tem can satisfactorily receive the transmitted signal 
from the transmitter 1, particularly when the user 
wears the wireless headphone 2 while lying down. 

While one embodiment of the present invention 
is described above, various modifications are possi- 
ble, for example as follows. For example, while the 
light receiving surface 19a of the first light receiving 
element 19 provided on the top portion of the head 
band portion 8 is directed rearwards and the light re- 
ceiving surfaces 20a of the second light receiving ele- 
ments 20 provided on the headphone unit portions 11 
and 12 are directed forwards in the aforementioned 
embodiment, this arrangement may be reversed; 
namely, the light receiving surface 19a of the first light 
receiving element 19 may be directed forwards and 
the light receiving surfaces 20a of the second light re- 
ceiving elements 20 may be directed rearwards. 

As set out above, the head band portion is pro- 
vided at its top portion with the first light receiving ele- 
ment whose light receiving surface is directed in one 
direction and at least one of the left and right head- 
phone unit portions is provided with the second light 
receiving element whose light receiving surface is di- 
rected in the direction different from that of the first 
light receiving element so that, even when any of the 
light receiving elements is hidden by hair or the like, 
the transmitted signal can be received by an or the 
other light receiving element Further, even when the 
listener's head is directed in any direction, the trans- 
mitted signal can be positively received by at least 
one of the light receiving elements. Therefore, regard- 
less of the condition of the head of the listener, satis- 
factory reception can always be maintained. 

Furthermore, the charging terminals are selec- 
tively closed in a ganged relation with the operation 
of the switch which selectively switches the operation 
of the wireless headphone so that, when the listener 
is wearing this wireless headphone, hair and skin 
from the head can be prevented from contacting the 
charging terminals. Thus, the charging terminals can 
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be protected from being contaminated by oily compo- 
nents or the like. Hence, the charging terminals can 
be protected from corrosion and poor contact in the 
charging operation can be avoided. 



Claims 

1. Awireless headphone in which a light signal can 
be received and reproduced as an audible signal, 
the wireless headphone (2) comprising at least 
two light receiving elements (19, 20) provided on 
a headphone body such that light receiving sur- 
faces (1 9a, 20a) of the at least two light receiving 
elements (19, 20) are directed in different direc- 
tions; 

characterised in that: 

a first light receiving element (19) of the at least 
two light receiving elements is provided on a top 
portion (16) of a head band portion (8) of the 
headphone body, and a second light receiving 
element (20) is provided at least on one of a pair 
of headphone unit portions (11, 12) of the head- 
phone body in such a way that a light receiving 
surface (20a) thereof is directed in a direction dif- 
ferent to that of a light receiving surface (19a) of 
the first light receiving element (19). 

2. A wireless headphone according to claim 1, 
wherein the light receiving surface (19a) of the 
first light receiving element (19) is directed rear- 
wards and the light receiving surface (20a) of the 
second light receiving element (20) is directed 
forwards, the forward and rearward directions 
being relative to a listener wearing the wireless 
headphone (2). 

3. A wireless headphone according to claim 1 or 
claim 2, wherein the light receiving surface (20a) 
of the second light receiving element (20) is di- 
rected downwards, the downward direction being 
relative to a listener wearing the wireless head- 
phone (2). 

Patentanspruche 

1. Drahtlos-Kopfhorer, in welchem ein Lichtsignal 
empfangen und als ein hSrbares Signal wieder- 
gegeben werden kann, wobei der Drahtlos-Kopf- 
h6rer (2) wenigstens zwei Lichtempfangselemen- 
te (19, 20) umfaRt, die an einem Kopfhorerkorper 
derart vorgesehen sind, dafi LichtempfangsflS- 
chen (19a, 20a) der wenigstens zwei Lichtemp- 
fangselemente (19, 20) in verschiedene Richtun- 
gen gerichtet sind; 
dadurch gekennzeichnet, daft: 
ein erstes Lichtempfangselement (19) der wenig- 



stens zwei Lichtempfangselemente an einem 
oberen Teil (16) eines Kopfbandabschnrttes (8) 
des Kopfhorerkorpers vorgesehen ist, und ein 
zweites Lichtempfangselement (20) wenigstens 

s an einer von zwei Kopfhorereinheiten (11, 12) 

des Kopfhorerkorpers derart vorgesehen ist, daB 
eine Lichtempfangsflache (20a) desselben in ei- 
ne andere Richtung als eine Lichtempfangsfla- 
che (19a) des ersten Lichtempfangselementes 

10 (19) gerichtet ist. 

2. Drahtlos-Kopfhorer nach Anspruch 1, in wel- 
chem die Lichtempfangsflache (19a) des ersten 
Lichtempfangselementes (19) nach ruckwarts 

15 und die Lichtempfangsflache (20a) des zweiten 
Lichtempfangselementes (20) nach vorwarts ge- 
richtet ist, wobei die Richtung nach vorwarts und 
nach ruckwarts relativ zu einem den Drahtlos- 
Kopfhorer (2) tragenden Horer sind. 

20 

3. Drahtlos-Kopfhorer nach Anspruch 1 oder An- 
spruch 2, in welchem die Lichtempfangsflache 
(20a) des zweiten Lichtempfangselementes (20) 
nach unten gerichtet ist, wobei die Richtung nach 

25 unten relativ zu einem den Drahtlos-Kopfhorer 

(2) tragenden Horer ist. 

Revendications 

30 

1 . Casque d ecouteurs sans f il dans lequel un signal 
lumineux peut §tre recu et reproduit sous forme 
d'un signal audible, le casque & ecouteurs sans 
fil (2) comprenant au moins deux elements re- 

35 cepteurs de Iumiere (1 9, 20) places sur un corps 

de casque & ecouteurs de telle maniere que les 
faces receptrices de Iumiere (19a, 20a) desdits 
au moins deux elements recepteurs de Iumiere 
(19, 20) soient orientees dans des directions dif- 

40 ferentes ; 

caracterise en ce qu'un premier element 
recepteur de Iumiere (19) desdits au moins deux 
elements recepteurs de Iumiere est place sur la 
partie sommet (16) d'une partie bande de tete (8) 

45 du corps de casque d ecouteurs, et en ce qu'un 

second element recepteur de Iumiere (20) est pla- 
ce au moins sur Tune d'une paire de parties mo- 
dules d'ecouteur (11, 12) du corps de casque & 
ecouteurs, de telle maniere que sa surface de re- 

50 ception de Iumiere (20a) soit orientee dans une 
direction differente de celle de la surface recep- 
trice de Iumiere (19a) du premier Element recep- 
teur de Iumiere (19). 

55 2. Casque & 6couteurs sans fil selon la revendica- 
tion 1, dans lequel la face receptrice de Iumiere 
(19a) du premier element recepteur de Iumiere 
( 1 9) est orientee vers I'arriere et la face receptrice 
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de lumfere (20a) du second 616ment r6cepteur de 
lumifcre (20) est orient6e vers I'avant, les sens 
vers I'avant et vers Parrfere se rapportant d un au- 
diteur portant le casque d 6couteurs sans f il (2). 

5 

3. Casque a gcouteurs sans f il selon la revendica- 
tion 1 ou la revendication 2, dans lequel la face 
r6ceptrice de Iumi6re (20a) du second 6l6ment 
r6cepteur de lumifcre (20) est orient6e vers le bas, 
le sens vers ie bas se rapportant k un auditeur 10 
portant le casque d 6couteurs sans f il (2). 
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FIG.7A 
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